All relevant data are within the paper and its Supporting Information files.

Background {#sec005}
==========

Globally, of the 140 million children born each year, approximately 120 million receive the third dose of the diphtheria-tetanus-pertussis vaccine (DTP) \[[@pone.0230783.ref001]\]. This represents significant success for the Expanded Programme on Immunization (EPI), which was launched in 1974 \[[@pone.0230783.ref002]--[@pone.0230783.ref004]\]. Unfortunately, the 20 million children who remain un- or under-vaccinated annually reside mostly in the African region, especially in low- and middle-income countries \[[@pone.0230783.ref001]\]. In Kenya, although official estimates of the coverage for the third dose of DTP was 81% in 2018, 35% of the annual birth cohort still remains un- or under-vaccinated \[[@pone.0230783.ref005]--[@pone.0230783.ref007]\]. Some of the un- or under-vaccination of children may be attributable to Missed Opportunities for Vaccination (MOV).

A MOV includes any contact with health services by a child (or adult) who is eligible for vaccination (unvaccinated or partially vaccinated/not up to date and free of contraindications to vaccination) that does not result in the individual receiving all the vaccine doses for which he or she is eligible \[[@pone.0230783.ref008], [@pone.0230783.ref009]\]. MOV may be caused by a variety of reasons including a lack of screening for vaccination eligibility, perceived contraindications, vaccine shortages, or vaccine hesitancy \[[@pone.0230783.ref010]\]. MOV may be preventing countries from reaching their immunization targets. By ensuring that children who are already receiving health services are screened and vaccinated during regular health service encounters, addressing the underlying causes of MOV can significantly increase coverage and timeliness with minimal and sustainable cost \[[@pone.0230783.ref011]--[@pone.0230783.ref014]\].

Previous authors have documented some findings on MOV in Kenya. A review of Demographic and Health Survey data found an MOV prevalence of 42% in 2014 \[[@pone.0230783.ref015]\]. In 2016, another study of children of Maasai nomadic pastoralists in Kenya found a 30% prevalence of MOV \[[@pone.0230783.ref016]\]. Another study among children in an urban poor settlement of Nairobi, Kenya found that 22% of children who were fully immunized by 12 months had received their vaccine doses out of sequence. This suggests the occurrence of MOV, as children had contact with health services to receive some, but not all vaccines they were eligible for \[[@pone.0230783.ref017]\]. As seen from these reports, previous studies assessing MOV or factors related to MOV have been limited in scope and have used varying methodologies, leading to limitations in comparability and varying interpretations \[[@pone.0230783.ref015], [@pone.0230783.ref016], [@pone.0230783.ref018]--[@pone.0230783.ref023]\].

The World Health Organization (WHO) published a standardized methodology to assess MOV in 2015. Derived and updated from previous MOV methodologies and other studies, it places more emphasis on interventions to reduce MOV through a bottom-up approach to problem-solving \[[@pone.0230783.ref009], [@pone.0230783.ref010], [@pone.0230783.ref024], [@pone.0230783.ref025]\]. To explore the underlying reasons for persistent low vaccination coverage and investigate potential interventions to improve coverage and equity, the Kenyan National Vaccines and Immunization Program (NVIP), in collaboration with partners, conducted a study of missed opportunities for vaccination (MOV) in November 2016. This paper details the qualitative findings from that assessment. The 2016 assessment was nested within a larger Kenya MOV assessment, which also included a quantitative component and brainstorming sessions for interventions to reduce MOV \[[@pone.0230783.ref009], [@pone.0230783.ref010], [@pone.0230783.ref024]\].

Methods {#sec006}
=======

The MOV assessment conducted in Kenya was based on the WHO methodology for assessment of MOV, which includes both quantitative and qualitative methods, and a desk review, to provide a comprehensive understanding of MOV \[[@pone.0230783.ref010]\]. The assessment aims to explore root causes and feasible solutions to address gaps in access to and utilization of vaccination services, in particular, and health services in general \[[@pone.0230783.ref009]\].

Study design {#sec007}
------------

This qualitative study included focus group discussions (FGDs) with caregivers and health workers and in-depth interviews (IDIs) with key informants \[[@pone.0230783.ref009], [@pone.0230783.ref010]\]. The qualitative component of the assessment is specifically designed to understand why opportunities for vaccination are being missed and what can be adjusted or done differently to mitigate MOV, in the context of Kenya. However, interventions and recommendations are not drawn from only the qualitative data, but the triangulation of other data sources.

As part of the larger Kenya MOV assessment, the in-country assessment began with a training of field team members, followed by deployment to the field for four days to sites across the country to collect data. Multi-partner brainstorming sessions followed data collection to synthesize all the data (desk review and quantitative and qualitative data) and develop an intervention plan based on the data. The assessment process concluded with a stakeholder meeting at the central government level that aimed to build consensus and advocacy for implementing an endorsed and funded intervention plan to reduce MOV. Only the results of the qualitative component of the assessment are presented in this paper.

Field team recruitment and training {#sec008}
-----------------------------------

Field team members were staff from the Kenyan Ministry of Health (MoH) and various in-country immunization partners. Each field team consisted of two or three members who were trained in both quantitative and qualitative data collection over the 3 days preceding field deployment, and included at least one member with prior qualitative data collection experience who moderated the FGDs and conducted the IDIs while the other field team members took notes.

The qualitative team, comprised of one lead and two team members, had combined experience of all aspects of a qualitative study including study design, data collection, and analysis. The qualitative team led the qualitative training of the field teams. Training topics included the basics of qualitative research methods (with an emphasis on understanding the overarching research question), the purpose of conducting FGDs and IDIs for the MOV assessment, and notetaking during qualitative data collection. The qualitative team also discussed reflexivity to ensure continuous reflection by the qualitative data collectors on their role in data collection. Following in-class role playing, the MOV field teams reviewed and revised the FGD and IDI guides.

Data collection instruments {#sec009}
---------------------------

The qualitative data collection instruments included semi-structured FGD guides for the caregiver and health worker discussions and IDI guides for key informant interviews. The guides began with easy to answer opening questions related to the topic followed by key questions. The key questions were grouped into three sections: health and vaccination services in the community, attitudes toward vaccination and vaccination compliance, and MOV including reasons behind MOV and suggestions for reducing MOV. The guides ended with closing questions to summarize the discussion or interview. These guides were adapted for the Kenyan context from the generic guides provided in the WHO MOV methodology \[[@pone.0230783.ref010]\]. They were pre-tested for country-context and ease of understanding during the field staff training \[[@pone.0230783.ref009], [@pone.0230783.ref010]\]. All guides were available in English.

Participant selection {#sec010}
---------------------

The MOV strategy team purposively selected 10 counties to represent various geographic regions and vaccination performance levels (based on coverage of the third dose of DTP-hepatitis B-*Haemophilus influenzae* type b or *pentavalent vaccine*) \[[@pone.0230783.ref024]\]. Ten counties were selected as this was the maximum number logistically feasible for this assessment given time and budget constraints, but also was thought to provide enough diversity to obtain an understanding of the situation of MOV in Kenya. The counties selected were Bungoma, Kajiado, Kiambu, Kitui, Migori, Mombasa, Nakuru, Taita Taveta, Trans Nzoia, and West Pokot. Within these counties, each MOV field team (one per county) selected one or two health facilities for *qualitative* data collection. Study participants for the FGDs were selected from similar health facilities as in the quantitative arm, based on size and location; facilities that were sampled for the quantitative arm were *excluded* from the qualitative arm to avoid contamination. For their respective FGDs, caregivers and health workers were selected from either the same or different health facilities. Because the days available for data collection were limited, ease of logistical access was considered in the final selection of health facilities.

For the caregiver FGDs, MOV field teams approached caregivers with children aged \<24 months at the selected health facilities and asked if they were willing to participate in the qualitative arm. Caregivers were asked for their child's age to assess eligibility. To encompass a wide range of experiences and reduce logistical constraints to participation, MOV field teams did not screen caregivers by reason for visit or if their child had a MOV. To ensure that caregivers were able to express their true opinions, the FGDs were conducted in quiet, comfortable locations beyond earshot of the health workers and other non-participants.

For the health worker FGDs, we purposively sampled health workers from diverse departments of the selected health facilities in order to capture a broad-range of perspectives. As MOV can occur at various types of visits and contact with a health facility, we ensured the inclusion of health workers who are not routinely involved in delivering vaccination services.

Key informants for IDIs were identified based on their perceived influence or insights on immunization services at different levels of the health system. Key informants included those responsible for the NVIP at the county and sub-county levels, as well as health facility directors, office managers, and administrators. Health facility-level participants for IDIs were selected from the same health facilities that were sampled for quantitative or qualitative data collection.

For the qualitative component of the MOV assessment, the overall goal was for 10 field teams to complete 10 FGDs with caregivers, 10 FGDs with health workers, and 40 IDIs with key informants. Based on experiences from previous MOV assessments in other countries, saturation was expected to occur with fewer FGDs and IDIs. However, because the 10 teams simultaneously conducted FGDs and IDIs across the 10 counties, it was impossible to review the data in real time. Each of the 10 field teams aimed to complete one FGD with caregivers, one FGD with health workers, and four IDIs (two with NVIP managers at the county or sub-county level and two with health-facility--level staff members). Qualitative data collection was complete for the team when they had achieved this goal. Individuals that participated in an IDI were excluded from FGD participation, and vice versa. In general, health worker FGD participants had direct roles in patient care while IDI participants had management, supervisory or administrative roles.

Data collection {#sec011}
---------------

Fieldwork was conducted over four days in November 2016 (November 4--5 and November 7--8). All FGD caregiver groups were same-sex groups, and field teams prioritized assigning moderators of the same sex. Moderators or interviewers began the discussion or interview by introducing themselves and the notetaker, describing the purpose of the FGD or IDI, establishing rapport with the participants or interviewees and explaining how the information would be used; in addition, they explained issues related to confidentiality and obtained informed consent from the participants. Moderators or interviewers then posed open-ended questions from the guide, starting with simple opening questions; they used probing techniques to elicit depth as needed. Prior to the FGD or IDI, no relationship was established between the moderator, interviewer, or notetaker and the participants or interviewee.

Notetakers captured key issues raised and emotional non-verbal aspects such as facial expressions and gestures in summary notes. Additionally, notetakers recorded verbatim quotes. Notes from the qualitative data collection sessions were typed up, labeled, organized, and stored on a secure website each evening. Because of privacy concerns, no audio recordings were made, and no personal information, such as name, job title, or position (for health workers and key informants), was recorded in the notes.

The FGD and IDI sessions lasted an average of 45 and 30 minutes, respectively. The sessions were conducted in the language the participants were most comfortable with. Interviewers and moderators obtained verbal consent from all participants prior to conducting FGDs or IDIs.

Data analysis {#sec012}
-------------

Inductive thematic data analysis was an iterative process with re-readings of the text to discern patterns and identify major and recurring themes derived from the data. Field team members consulted as a team following each FGD or IDI to compare notes and verify verbatim quotes before sending the notes to the qualitative lead. Immediately following fieldwork, the qualitative lead conducted preliminary analyses for the immediate post-fieldwork debriefing. As a part of this process, the qualitative lead discussed major themes with all field team members, explored contradictions between sites, and further investigated unexpected findings. These discussions provided the basis for an initial set of analytic codes. Following the assessment period, the qualitative team continued refining the preliminary list of codes, rooted in the data, and used a system of manual open coding organized using Microsoft Word tables. These codes were then grouped into emerging themes through an iterative and flexible process. The final themes were determined by consensus of the qualitative team.

Ethical approval {#sec013}
----------------

The Kenya MoH assessed the MOV assessment protocol and classified it as a program assessment. As such, it was exempt from further review by the Institutional Review Board. The study team obtained verbal consent from all participants prior to the FGD or IDI. The consent was recorded by the facilitator or interviewer on the guide. The verbal consent procedure was approved by the Ministry of Health Kenya.

Results {#sec014}
=======

Participant characteristics and key themes {#sec015}
------------------------------------------

The MOV field teams conducted 6 FGDs with caregivers, 8 FGDs with health workers, and 35 IDIs with key informants across the 10 counties that were included in the MOV assessment ([Table 1](#pone.0230783.t001){ref-type="table"}). Approximately 50 caregivers and 55 health workers participated in the FGDs; each FGD comprised of 5--13 participants. Thirty-five key informants participated in IDIs. Due to time constraints, not all teams were able to meet their qualitative data collection goal. All the caregiver FGDs were exclusively with female caregivers. Health workers who participated in the health worker FGDs were from various backgrounds and departments at the health facility. Similarly, key informants ranged from those at the county level to those at the health facility level. There were no refusals and no participants dropped out during the discussions/interviews.

10.1371/journal.pone.0230783.t001

###### Qualitative data collected during the Kenya missed opportunities for vaccination assessment, by county, November 2016.

![](pone.0230783.t001){#pone.0230783.t001g}

  County             Qualitative research method           
  ------------------ ----------------------------- ------- --------
  **Bungoma**        1                             1       4
  **Kajiado**        1                             1       4
  **Kiambu**         ---                           1       4
  **Kitui**          1                             1       4
  **Migori**         1                             ---     3
  **Mombasa**        1                             1       4
  **Nakuru**         ---                           ---     2
  **Taita Taveta**   ---                           1       4
  **Trans Nzoia**    1                             1       3
  **West Pokot**     ---                           1       3
  **Total**          **6**                         **8**   **35**

The key themes that emerged from the thematic analysis included perceptions of healthcare services and vaccination; vaccination checks and integration with other services; health worker staffing shortages; stock-outs of vaccines and vaccination-related materials; and health education. The findings from the IDIs and the caregiver and health worker FGDs are summarized by key themes in the following paragraphs. Quotes included are verbatim quotes recorded during the FGDs or IDIs.

Perceptions of healthcare services and vaccination {#sec016}
--------------------------------------------------

In general, participating caregivers expressed positive attitudes toward healthcare workers and health services. Caregivers believed that health workers were generally knowledgeable and efficient: "Nurses are good and they don't waste time" (Caregiver, Kajiado). Health workers and key informants echoed a similar sentiment with their perceptions of caregiver satisfaction: "We give our best... no complaints from the parents (*Others nod in agreement*)" (Health worker, Bungoma).

Although caregivers were generally satisfied with healthcare services, many participants noted that there were areas in need of improvement: "I have a feeling that clients may not be very satisfied, arising from long waiting times" (Key informant, Mombasa). Additionally, geographic inaccessibility, restricted clinic hours, and limiting the provision of certain vaccines only to specific days of the week caused some dissatisfaction among caregivers: "We come to \[name\] dispensary for vaccination on Wednesdays only, because that is when vaccines are available" (Caregiver, Trans Nzoia). Beyond the limited vaccination days, some also reported restricted hours even on vaccination days: "Vaccination services are given in the morning only," (Key informant, Kiambu) and "Even those that provide services daily, it is at the discretion of those in the unit to accept more clients after 12:00 pm" (Key informant, Mombasa).

Similar to their attitudes toward healthcare services, most caregivers had positive attitudes toward vaccines in general (no specific antigen was described) and to vaccination: "Immunization makes our children get better quickly from diseases that used to kill other children before" (Caregiver, Trans Nzoia). Caregivers were happy to bring their children for vaccination and reported that this was the general attitude among mothers in their communities: "Every mother brings their child for vaccination" (Caregiver, Bungoma).

Despite the generally positive attitudes, some rumors and misconceptions persisted among caregivers. Although many participating caregivers stated that they themselves did not believe the rumors, they had heard of them and knew other caregivers in their communities who did believe them. Caregivers reported feeling hesitant about multiple injections: "...since the introduction of a third injection \[Inactivated Polio vaccine (IPV)\], mothers fear that there are too many injections and thus do not bring the children on time..." (Caregiver, Bungoma). There were rumors about adverse events related to being given multiple vaccinations: "If you are given vaccines twice, for example, during the routine and during the campaigns, the children can get very sick or die" (Caregiver, Migori). There were also rumors about potential long-lasting, permanent health consequences related to vaccination and the quality of vaccines offered at health facilities: "Health facility gives bad injections---the vaccines themselves are bad, not the injection technique" (Caregiver, Kajiado).

Vaccination checks and integration with other services {#sec017}
------------------------------------------------------

Field teams reported a lack of consistency across health facilities on when vaccination checks should be completed and whose responsibility it was. Some health workers and key informants reported checking vaccination status only at vaccination visits, while others would check at inpatient and outpatient visits but not at visits for other services (e.g. eye, dental, nutrition services): "If the child is not here for immunization, they don't ask, but if the child is here for immunization, they normally ask" (Key informant, Kitui). Some attributed this to the lack of integration of services within a health center, with certain departments siloed: "\[Vaccination\]...that is the work of the MCH \[Maternal and Child Health\] staff" (Key informant, Taita Taveta). At other facilities, checking of vaccination status was attributed to personal health worker initiative: "When I'm attending to the children in the OPD \[out-patient department\], it has always been my culture to check on the MCH booklet and I usually look at their immunization record..." (Key informant, Kitui). Overall, health workers and key informants acknowledged that health staff need to provide a holistic healthcare approach: "When telling clients, don't just brush off \[and\] do things shallowly; I think you need to dig deep in terms of owning that patient and finding out everything about that patient, not just why they came to the facility" (Key informant, Kitui).

Health worker staffing shortages {#sec018}
--------------------------------

Health workers and key informants discussed the inadequacy of staff resources at health facilities: "Staffing is a constant struggle" (Key informant, Kajiado). This sentiment was also echoed by participating frontline health workers: "Understaffing is really, really, really biting into services" (Health worker, Kitui). Participants explained that the lack of staff resources was not due to a lack of trained staff in Kenya, but rather either due to a lack of resources to hire staff or due to the politics behind staff distribution among health facilities within a county.

Health workers explained how the limited staff resources affected health workers' ability to provide high quality services to patients: "Quality service is compromised because we don't have enough health workers in our health facilities, and the sufferer is a very innocent person" (Key informant, Trans Nzoia). When health workers are overwhelmed, they are unable to take the necessary time with each patient and are only able to focus on the presenting complaint: "In facilities with only a single staff, focus is on the sick child. When work is too much, children for vaccination are more likely to be told to 'come tomorrow because I am busy'" (Key informant, Mombasa). Caregivers were also dissatisfied with long wait times, which are exacerbated by staffing shortages: "In the public facilities, the children are many and thus \[there is a\] long queue with few health staff to attend to us" (Caregiver, Migori). This may even result in caregivers not visiting health facilities: "At a facility with only one staff conducting all the services, mothers find it hard to bear the long line. Some may not go at all" (Key informant, Bungoma).

Stock-outs of vaccines and vaccination-related supplies {#sec019}
-------------------------------------------------------

There were also discussions about the lack of vaccines and required vaccination-related supplies. Health workers specifically discussed the stock-outs of bacille Calmette-Guerin (BCG) vaccine: "No children have been vaccinated \[with BCG\] since November 2015; even some children are now walking having not received BCG" (Health worker, Bungoma). Stock-outs of both vaccines and syringes were reported: "The main challenge is stock-outs of vaccines and SoloShot \[syringes\] for administering BCG vaccine. These stock-outs, especially for SoloShot \[syringes\] for BCG, have become worse since devolution" (Key informant, Bungoma). These stock-outs contributed to wide-ranging effects, including health workers' inability to do their basic jobs: "The health workers are very willing to assist but they are handicapped by lack of other drugs and equipment" (Health worker, Trans Nzoia).

Stock-outs also affected caregivers' willingness to visit a health facility: "The facilities receive few vials of BCG vaccine with fewer doses than required. This makes the nurse at the facility to inform mothers to come for injections at a specific day in the week... the mothers will bring their children on that day, but I think we can have cases where some don't come back immediately" (Key informant, Trans Nzoia). Additionally, as caregivers return to their communities and report that certain supplies in the clinic were not available, other caregivers may be reluctant to return for fear of wasting their time and money or of not being able to receive the services they need for their children: "In addition, when there are stock-outs, parents spread the word in the community that there are no commodities (drugs, vaccines, syringes)...so they don't come..." (Key informant, Bungoma).

Health workers also discussed shortages of other vaccine-related supplies, including mother-and-child health (MCH) booklets, which contain the child's health history, including vaccinations: "Bring back the mother-and-child booklets! We don't have these anymore" (Health worker, Kajiado). While substitute notebooks can hold the same information, they do not necessarily have the same structure or sentimental significance as the MCH booklets: "Mothers really enjoyed \[the MCH booklets\]. It gave \[caregivers\] a sense of connection and empowerment to have their child's health history, and it also provided an incentive to bring the card for every health contact" (Health worker, Kajiado).

Health workers and key informants also discussed ongoing problems with the vaccine cold chain. In some facilities, there were refrigerators with adequate storage space but "efficiency is questionable" (Health worker, Kitui). When problems with refrigerators arise, "the technician is not readily available and is expected to come from the county \[office\]" (Key informant, Nakuru), causing delays and requiring health facilities to improvise in the meantime. Some facilities reported not having refrigerators and therefore needing to further limit vaccination days: "...three facilities schedule vaccination \[vaccinate only on a few specified days of each month\] as they do not have refrigerators" (Key informant, Bungoma).

Health workers and key informants discussed the various reasons for vaccine stock-outs, including delayed vaccine distribution at the county level, insufficient transport funds for supervision visits and for vaccine pick-up from the subcounty, and problems with the supplier. Ultimately however, many believed that these persistent problems were a result of the national devolution in 2013 in which 47 counties began setting up their own semi-autonomous institutions, impacting the healthcare system in the country. "...Immunization should have remained a national function...it was better organized then...we have more challenges now after devolution...counties do not have money to buy things like syringes because of budgetary constraints...." (Key informant, Bungoma). In addition to budgetary constraints, there are logistic challenges to vaccine distribution and supervision: "The old system \[before devolution\]...was a better system since now the health facilities pick up the vaccines and the supervision is erratic. There are instances she has taken a motorbike to go supervise the facilities, but some are so far-flung and no funds are available to take a vehicle there" (Key informant, Trans Nzoia).

Health education {#sec020}
----------------

Participants in all FGDs and IDIs universally called for increased health education for both caregivers and health workers. Health workers acknowledged that caregivers were generally very desirous and receptive of health education: "They normally ask why, why, why and, then we answer them accordingly" (Key informant, Kitui). Many thought that basic health counseling at or before an appointment was effective, even for those small pockets of cultural and religious resistance and mobile populations in Kenya: "Health education on the importance of vaccination could improve the health-seeking behavior of the mothers" (Caregiver, Kajiado). Caregivers suggested that health facilities should engage the communities and involve their traditional leaders in advocating for vaccination services: "We need more discussions with the traditional leadership so they can hold meetings to inform parents on the importance of immunization and to dispel any traditional beliefs that there is no need to vaccinate" (Caregiver, Trans Nzoia).

Health workers also acknowledged that they both wanted and needed more health education and other on-the-job resources, a sentiment that was independently reinforced by key informants. Better education would help empower health workers to do their jobs better, in addition to reinforcing standard operating procedures and policies such as whether or not to open multi-dose vials: "...\[health workers\] send mothers away because \[they are\] reluctant to open a vial of vaccine for one child" (Key informant, Kajiado). Health workers and key informants agreed that health education should also be provided to new and non-NVIP staff members, not just to the seasoned NVIP staff. "There is a big knowledge gap and limited experience amongst healthcare workers offering vaccination services... That zeal and ownership of programmes I used to associate with the NVIP teams at sub-county and health facility level is not there in the new recruits" (Key informant, Taita Taveta). However, opportunities for training were reported to be limited; also, when training was available, the ability to participate was further limited because of understaffing: "For example, today with the immunization workers at the training, we are strapped" (Key informant, Kajiado). Some health workers also raised the issue of the devolution and how it has affected health education: "We are not doing much on health education; since devolution, the county has not adapted the national level plans and activities that were working" (Key informant, Trans Nzoia).

Discussion {#sec021}
==========

This assessment of MOV in Kenya revealed that reasons for MOV included limited caregiver and health worker knowledge on immunization, understaffing, a lack of routine procedures to check vaccination status outside of vaccination visits, and stock-outs of vaccines or vaccination-related supplies.

Empowering caregivers and health workers with immunization information can have a positive impact on vaccine confidence and uptake \[[@pone.0230783.ref026]--[@pone.0230783.ref029]\]. More opportunities to increase education among caregivers and provide them with the tools to advocate for vaccines are needed to reduce MOV. Alternative avenues to increasing community empowerment should also be considered, such as engaging community and religious leaders.

Among health workers, poor knowledge regarding appropriate administration, vaccination schedules, age restrictions, opening multi-dose vials, and valid contraindications can ultimately result in MOV and low vaccination coverage. This study illustrates the frustration among health workers that training opportunities have been greatly reduced since the devolution and restructuring of the government. In 2013, Kenya began the process of devolution and the 47 counties began setting up their respective semi-autonomous institutions \[[@pone.0230783.ref030]\]. Although the national government retains some functions (e.g., issuing vaccination policies, standards, and guidance), many aspects of healthcare delivery (e.g., salaries, program implementation, and funding for health services) have been transferred to county jurisdictions \[[@pone.0230783.ref030]\]. Improved policy and coordination from the national level is needed, and health worker education needs to be prioritized at the county-level. Key informants also pointed out the benefit of educating all health workers, including those not directly involved in administering vaccines. Rumors about adverse events following immunization or negative health consequences, vaccine hesitancy related to multiple injections, and skepticism toward vaccine quality persist and can lead to MOV \[[@pone.0230783.ref031], [@pone.0230783.ref032]\]. Because these rumors and misconceptions about vaccination can occur at multiple points of contact in the health system, training the entire staff in a facility has the potential to alleviate the impact of such rumors. Previous studies have shown that from the caregiver perspective, health workers are the most trusted source of health information, and inadequate health worker knowledge about vaccination can contribute greatly to the under-immunization of children \[[@pone.0230783.ref033]--[@pone.0230783.ref035]\].

This study also shows that coordination of vaccination services with other health services offered at the same health facilities was poor and inconsistent. There were no standardized practices for vaccination checks on all children, and identification of children needing vaccination was left to the discretion of the health worker. Understaffing also resulted in turning children away or scheduling fewer vaccination days, further limiting the opportunities to vaccinate children. Other studies have shown that health workers might only offer certain vaccines at certain vaccination sessions and wait for a minimum number of children before opening a multi-dose vial \[[@pone.0230783.ref036], [@pone.0230783.ref037]\]. Children who are unable to visit health facilities on scheduled vaccination days can be automatically excluded \[[@pone.0230783.ref013], [@pone.0230783.ref038], [@pone.0230783.ref039]\]. It is important to ensure that staff outside of the NVIP program are properly sensitized about the childhood immunization schedule and are able to screen and refer eligible children for vaccination.

All groups discussed the stock-outs of both vaccines and vaccination-related supplies as a cause of MOV at their health facilities. Stock-outs of the MCH booklets made it difficult for health workers to easily assess the child's accurate age and the vaccines a child has received in the past, and can lead to confusion about which vaccine doses children are eligible to receive \[[@pone.0230783.ref040]--[@pone.0230783.ref042]\]. Stock-outs of vaccines also have the potential to deter caregivers from visiting specific health facilities, and health services in general, if they had previously visited the clinic but were unable to be vaccinated because of limited vaccine supplies.

Follow-up actions to reduce MOV and improve coverage and equity {#sec022}
---------------------------------------------------------------

Following field work, all field teams reconvened at the national capital to brainstorm about interventions and to create an intervention plan based on preliminary results from both the quantitative and qualitative data. The multi-partner technical working group on immunization in Kenya has endorsed this plan which aims to address the main identified causes of MOV. To improve health worker knowledge on vaccination across departments, NVIP plans to increase supportive supervision and to create an orientation package specifically targeting non-NVIP staff. Using adult learning strategies, training modules will address vaccination practices and interpersonal communication skills. Improving health worker knowledge, attitudes, and practices across all departments is expected to reduce one of the barriers to timely vaccination of eligible children \[[@pone.0230783.ref043]\]. The intervention plan also includes an activity to ensure an adequate supply of vaccines and vaccination-related materials by expediting the implementation of a new stock-management module across all counties. Because printing recording tools is the statutory function of counties, NVIP also prioritized efforts to provide counties with electronic copies of the latest versions of all documentation tools (e.g., monitoring charts, summary sheets, tally sheets, MCH booklets) to enable printing of copies. Finally, to clarify immunization-related policy and coordination roles between the national and county governments as a result of the devolution, the MoH plans to disseminate updated NVIP policies and guidelines, along with updated NVIP manuals and standard operating procedures.

Limitations {#sec023}
-----------

The FGDs and IDIs were not recorded because of concern that recording would deter participants from speaking honestly and openly. To minimize the possibility that some of the meanings of the transcribed texts were not captured accurately, each FGD and IDI had one or two note takers who were trained to capture verbatim quotes, and teams had field staff with previous qualitative data collection experience, and additional training as moderators. Although note takers were expected to record additional basic information (including total participant size in the FGDs), this information was missing in most of the notes. Additionally, although the target number of participants per FGD was 6--8, some FGDs ended up being larger, which may have impacted group dynamics and discouraged participants from sharing their perspectives. Second, although most FGDs were moderated by someone of the same sex as the participants, this was limited by field staff availability. In a few instances of gender mismatch, cultural sensitivities around gender roles might have affected the ability of participants to express their thoughts openly. However, the likely impact of gender mismatch is minimal because given vaccination is not a sensitive topic in Kenya. Third, all caregivers included in FGDs had received services at a health facility; the perspectives captured are biased toward those who were seeking health services and may not accurately reflect the community's perspectives. We are confident that this bias had minimal impact on the validity of the findings because the focus of this study was on understanding reasons for MOV in healthcare settings. Nonetheless, these findings are not generalizable to the entire Kenyan community. Finally, these findings identify factors that might contribute to MOV, but these factors may not be causal.

Conclusion {#sec024}
==========

In some countries the contribution of MOV to under-vaccination of children has been assessed using existing data, such as Demographic and Health Surveys, Multiple Indicator Cluster Surveys, and other administrative health facility data \[[@pone.0230783.ref022], [@pone.0230783.ref044]\]. In situations where such secondary data exist, conducting the quantitative MOV surveys might not be necessary. However, since existing secondary surveys rarely explore the underlying reasons for MOV, countries needing further details on the reasons behind MOV may opt to conduct the *qualitative* component of the MOV assessment \[[@pone.0230783.ref009]\]. To minimize cost and increase efficiencies, these qualitative surveys may be integrated with other regularly scheduled program reviews such as EPI reviews and coverage surveys \[[@pone.0230783.ref045], [@pone.0230783.ref046]\]. Although a full (quantitative and qualitative) assessment was conducted in Kenya, the data generated from the qualitative component provided important data which contributed to the process of brainstorming solutions and implementing interventions to address MOV.

As of 2019, 12 countries have implemented the updated WHO methodology to reduce MOV across 4 WHO regions---African Region, Eastern Mediterranean Region, South-East Asia Region and Western Pacific Region. In addition, many more countries continue to view the MOV strategy as a potential quick-win strategy for improving vaccination coverage, and many more implementations are expected in the near future. Accumulated lessons from these countries, especially experiences with interventions to reduce MOV, will provide an additional strategy in the tool kit of immunization program managers at national and sub-national levels. Forthcoming inter-country and inter-regional comparisons will also assist global immunization partners in prioritizing interventions to make progress towards Global Vaccine Action Plan coverage and equity targets and indicators \[[@pone.0230783.ref047]\].

Supporting information {#sec026}
======================

###### Clarification of ethical review for standard program reviews in Kenya.

(PDF)

###### 

Click here for additional data file.

###### Missed opportunities for vaccination focus group discussion guide for health workers: Kenya, 2016.

(PDF)

###### 

Click here for additional data file.

###### Missed opportunities for vaccination focus group discussion guide for caregivers: Kenya, 2016.

(PDF)

###### 

Click here for additional data file.

###### Missed opportunities for vaccination in-depth interview guide for key informants: Kenya, 2016.

(PDF)

###### 

Click here for additional data file.

The authors thank the caregivers, health workers, and healthcare administrators who gave of their time to participate in the focus group discussions and in-depth interviews. They also acknowledge the assistance of the entire Kenya *MOV Team*, Kenya Ministry of Health, the country offices of the World Health Organization, the Maternal and Child Survival Program (MCSP), the Clinton Health Access Initiative (CHAI), Health NGOs Network (HENNET), UNICEF, the Inter-religious council of Kenya, the American Red Cross, and other local immunization partners during the assessment and subsequent implementation of interventions to reduce missed opportunities for vaccination in Kenya.

**Disclaimer**

The authors alone are responsible for the views expressed in this article, which do not necessarily represent the views, decisions, or policies of the institutions with which the authors are affiliated.

10.1371/journal.pone.0230783.r001

Decision Letter 0

Seale

Holly

Academic Editor

© 2020 Holly Seale

2020

Holly Seale

This is an open access article distributed under the terms of the

Creative Commons Attribution License

, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

14 Jan 2020

PONE-D-19-31528

Qualitative Insights into Reasons for Missed Opportunities for Vaccination in Kenyan Health Facilities

PLOS ONE

Dear Ms. Li,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

We would appreciate receiving your revised manuscript by Feb 28 2020 11:59PM. When you are ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter.

To enhance the reproducibility of your results, we recommend that if applicable you deposit your laboratory protocols in protocols.io, where a protocol can be assigned its own identifier (DOI) such that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). This letter should be uploaded as separate file and labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. This file should be uploaded as separate file and labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. This file should be uploaded as separate file and labeled \'Manuscript\'.

Please note while forming your response, if your article is accepted, you may have the opportunity to make the peer review history publicly available. The record will include editor decision letters (with reviews) and your responses to reviewer comments. If eligible, we will contact you to opt in or out.

We look forward to receiving your revised manuscript.

Kind regards,

Holly Seale

Academic Editor

PLOS ONE

Journal Requirements:

When submitting your revision, we need you to address these additional requirements:

1\. Please ensure that your manuscript meets PLOS ONE\'s style requirements, including those for file naming. The PLOS ONE style templates can be found at <http://www.plosone.org/attachments/PLOSOne_formatting_sample_main_body.pdf> and <http://www.plosone.org/attachments/PLOSOne_formatting_sample_title_authors_affiliations.pdf>

2\. Please specify in your ethics statement: a) whether the ethics committee approved the verbal/oral consent procedure, b) why written consent could not be obtained, and c) how verbal/oral consent was recorded.

3\. Please include in your Methods section the date ranges over which you recruited participants to this study.

4\. Please include additional information regarding the survey or questionnaire used in the study and ensure that you have provided sufficient details that others could replicate the analyses. If you developed and/or translated a questionnaire as part of this study and it is not under a copyright more restrictive than CC-BY, please include a copy, in both the original language and English, as Supporting Information.

5\. Thank you for stating the following in the Competing Interests section:

\"The authors have declared that no competing interests exist.\"

We note that one or more of the authors are employed by a commercial company: John Snow, Inc. Country Office, Nairobi, Kenya.

a.     Please provide an amended Funding Statement declaring this commercial affiliation, as well as a statement regarding the Role of Funders in your study. If the funding organization did not play a role in the study design, data collection and analysis, decision to publish, or preparation of the manuscript and only provided financial support in the form of authors\' salaries and/or research materials, please review your statements relating to the author contributions, and ensure you have specifically and accurately indicated the role(s) that these authors had in your study. You can update author roles in the Author Contributions section of the online submission form.

Please also include the following statement within your amended Funding Statement.

"The funder provided support in the form of salaries for authors \[insert relevant initials\], but did not have any additional role in the study design, data collection and analysis, decision to publish, or preparation of the manuscript. The specific roles of these authors are articulated in the 'author contributions' section."

If your commercial affiliation did play a role in your study, please state and explain this role within your updated Funding Statement.

b\. Please also provide an updated Competing Interests Statement declaring this commercial affiliation along with any other relevant declarations relating to employment, consultancy, patents, products in development, or marketed products, etc. 

Within your Competing Interests Statement, please confirm that this commercial affiliation does not alter your adherence to all PLOS ONE policies on sharing data and materials by including the following statement: \"This does not alter our adherence to  PLOS ONE policies on sharing data and materials." (as detailed online in our guide for authors <http://journals.plos.org/plosone/s/competing-interests>) . If this adherence statement is not accurate and  there are restrictions on sharing of data and/or materials, please state these. Please note that we cannot proceed with consideration of your article until this information has been declared.

Please include both an updated Funding Statement and Competing Interests Statement in your cover letter. We will change the online submission form on your behalf.

Please know it is PLOS ONE policy for corresponding authors to declare, on behalf of all authors, all potential competing interests for the purposes of transparency. PLOS defines a competing interest as anything that interferes with, or could reasonably be perceived as interfering with, the full and objective presentation, peer review, editorial decision-making, or publication of research or non-research articles submitted to one of the journals. Competing interests can be financial or non-financial, professional, or personal. Competing interests can arise in relationship to an organization or another person. Please follow this link to our website for more details on competing interests: <http://journals.plos.org/plosone/s/competing-interests>

6\. We note that Figure \#1 in your submission contain \[map/satellite\] images which may be copyrighted. All PLOS content is published under the Creative Commons Attribution License (CC BY 4.0), which means that the manuscript, images, and Supporting Information files will be freely available online, and any third party is permitted to access, download, copy, distribute, and use these materials in any way, even commercially, with proper attribution. For these reasons, we cannot publish previously copyrighted maps or satellite images created using proprietary data, such as Google software (Google Maps, Street View, and Earth). For more information, see our copyright guidelines: <http://journals.plos.org/plosone/s/licenses-and-copyright>.

We require you to either (a) present written permission from the copyright holder to publish these figures specifically under the CC BY 4.0 license, or (b) remove the figures from your submission:

a.    You may seek permission from the original copyright holder of Figure \#1 to publish the content specifically under the CC BY 4.0 license. 

We recommend that you contact the original copyright holder with the Content Permission Form (<http://journals.plos.org/plosone/s/file?id=7c09/content-permission-form.pdf>) and the following text:

"I request permission for the open-access journal PLOS ONE to publish XXX under the Creative Commons Attribution License (CCAL) CC BY 4.0 (<http://creativecommons.org/licenses/by/4.0/>). Please be aware that this license allows unrestricted use and distribution, even commercially, by third parties. Please reply and provide explicit written permission to publish XXX under a CC BY license and complete the attached form."

Please upload the completed Content Permission Form or other proof of granted permissions as an \"Other\" file with your submission.

In the figure caption of the copyrighted figure, please include the following text: "Reprinted from \[ref\] under a CC BY license, with permission from \[name of publisher\], original copyright \[original copyright year\]."

b.    If you are unable to obtain permission from the original copyright holder to publish these figures under the CC BY 4.0 license or if the copyright holder's requirements are incompatible with the CC BY 4.0 license, please either i) remove the figure or ii) supply a replacement figure that complies with the CC BY 4.0 license. Please check copyright information on all replacement figures and update the figure caption with source information. If applicable, please specify in the figure caption text when a figure is similar but not identical to the original image and is therefore for illustrative purposes only.

The following resources for replacing copyrighted map figures may be helpful:

USGS National Map Viewer (public domain): <http://viewer.nationalmap.gov/viewer/>

The Gateway to Astronaut Photography of Earth (public domain): <http://eol.jsc.nasa.gov/sseop/clickmap/>

Maps at the CIA (public domain): <https://www.cia.gov/library/publications/the-world-factbook/index.html> and <https://www.cia.gov/library/publications/cia-maps-publications/index.html>

NASA Earth Observatory (public domain): <http://earthobservatory.nasa.gov/>

Landsat: <http://landsat.visibleearth.nasa.gov/>

USGS EROS (Earth Resources Observatory and Science (EROS) Center) (public domain): <http://eros.usgs.gov/#>

Natural Earth (public domain): <http://www.naturalearthdata.com/>

\[Note: HTML markup is below. Please do not edit.\]

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

2\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: N/A

Reviewer \#2: N/A

\*\*\*\*\*\*\*\*\*\*

3\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: No

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: Background

1\. Line 45: Include more information about immunization coverage in Kenya and the factors that have been identified to predict low immunization coverage in the country.

2\. Line 47 -- 50: To improve flow, you may consider moving this part to the last paragraph of the background section.

Methodology

1\. The term "cross-sectional" is commonly associated with quantitative studies. Given that the philosophical assumptions of this class of studies is markedly different from qualitative, I'd suggest that it should be avoided here.

2\. The rationale for using grounded theory in this manuscript is debatable. MOV is already a pre-existing concept. For this reason, the goal of the study was not to develop new theories (and a theoretical framework) about MOV. In my opinion, this study leans more towards a critical realism because of the causal-explanatory approach that was adopted to describe factors that are responsible for MOV. Moreover, the study builds on already existing knowledge by exploring Kenya's context and identified factors that are relatively similar to those identified in existing literature. Overall, there is a need to extensively and convincingly justify the methodological paradigm that is being adopted in the study design sub-section.

3\. Line 80: Include a sub-section on reflexivity.

4\. Line 100: Please remove "sample size"

5\. Line 101: What were the criteria for this purposive selection? How do the counties differ from each other? Why 10?

6\. What were the criteria used to stop data collection?

Reviewer \#2: This paper presents a qualitative study which examined the reasons for missed opportunities for vaccinations in Kenyan Health facilities. I do believe this paper would be of interest to readers of PLOS ONE however, the following issues outlined below need to be addressed.

Introduction:

\- Lines 47-50: can this be moved to the final paragraph of the introduction?

\- I think more references to other studies conducted in Kenya on vaccine uptake needs to be added in the introduction. That way it paints a clearer picture of the the research gap as well as how this study fits into the literature. I don\'t quite follow at the moment and it is not quite clear.

Methods:

\- Can you clarify what type of thematic analysis was used ? It seems like an inductive approach was used but this needs to be mentioned in the methods so that it is clear to the reader.

Discussion:

\- this is currently very long and needs to be streamlined. A lot of time is spent regurgitating the results and little time is spent engaging with the literature.

\- Did you look for any differences and similarities within your sample? Perhaps also look at other studies that have examined vaccine uptake in Kenyan populations globally? And see if some of the issues identified are the same or different? Obviously there would be a huge distinction between those in low income vs. high income countries but this might add some interesting nuances.

\*\*\*\*\*\*\*\*\*\*

6\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: Yes: Charles Shey Wiysonge

Reviewer \#2: No

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.

10.1371/journal.pone.0230783.r002

Author response to Decision Letter 0

6 Feb 2020

Thank you for your review. Please see the reviewer response table and the manuscript with track changes for detailed information on the changes made.

###### 

Submitted filename: Reviewer Comments_2.6.20v2.docx

###### 

Click here for additional data file.

10.1371/journal.pone.0230783.r003

Decision Letter 1

Seale

Holly

Academic Editor

© 2020 Holly Seale

2020

Holly Seale

This is an open access article distributed under the terms of the

Creative Commons Attribution License

, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

10 Mar 2020

Qualitative Insights into Reasons for Missed Opportunities for Vaccination in Kenyan Health Facilities

PONE-D-19-31528R1

Dear Dr. Li,

We are pleased to inform you that your manuscript has been judged scientifically suitable for publication and will be formally accepted for publication once it complies with all outstanding technical requirements.

Within one week, you will receive an e-mail containing information on the amendments required prior to publication. When all required modifications have been addressed, you will receive a formal acceptance letter and your manuscript will proceed to our production department and be scheduled for publication.

Shortly after the formal acceptance letter is sent, an invoice for payment will follow. To ensure an efficient production and billing process, please log into Editorial Manager at <https://www.editorialmanager.com/pone/>, click the \"Update My Information\" link at the top of the page, and update your user information. If you have any billing related questions, please contact our Author Billing department directly at <authorbilling@plos.org>.

If your institution or institutions have a press office, please notify them about your upcoming paper to enable them to help maximize its impact. If they will be preparing press materials for this manuscript, you must inform our press team as soon as possible and no later than 48 hours after receiving the formal acceptance. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information, please contact <onepress@plos.org>.

With kind regards,

Holly Seale

Academic Editor

PLOS ONE

Additional Editor Comments (optional):

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. If the authors have adequately addressed your comments raised in a previous round of review and you feel that this manuscript is now acceptable for publication, you may indicate that here to bypass the "Comments to the Author" section, enter your conflict of interest statement in the "Confidential to Editor" section, and submit your \"Accept\" recommendation.

Reviewer \#1: All comments have been addressed

\*\*\*\*\*\*\*\*\*\*

2\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: N/A

\*\*\*\*\*\*\*\*\*\*

4\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: No

\*\*\*\*\*\*\*\*\*\*

5\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

6\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: (No Response)

\*\*\*\*\*\*\*\*\*\*

7\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: No

10.1371/journal.pone.0230783.r004

Acceptance letter

Seale

Holly

Academic Editor

© 2020 Holly Seale

2020

Holly Seale

This is an open access article distributed under the terms of the

Creative Commons Attribution License

, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

13 Mar 2020

PONE-D-19-31528R1

Qualitative Insights into Reasons for Missed Opportunities for Vaccination in Kenyan Health Facilities

Dear Dr. Li:

I am pleased to inform you that your manuscript has been deemed suitable for publication in PLOS ONE. Congratulations! Your manuscript is now with our production department.

If your institution or institutions have a press office, please notify them about your upcoming paper at this point, to enable them to help maximize its impact. If they will be preparing press materials for this manuscript, please inform our press team within the next 48 hours. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information please contact <onepress@plos.org>.

For any other questions or concerns, please email <plosone@plos.org>.

Thank you for submitting your work to PLOS ONE.

With kind regards,

PLOS ONE Editorial Office Staff

on behalf of

Dr. Holly Seale

Academic Editor

PLOS ONE

[^1]: **Competing Interests:**The authors have declared that no competing interests exist.
